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Integrated Ocean Architecture Project:

Background

o The long-term need of the DoD's Ocean Executive Agent
(OEA) is for the development of a virtual maritime
environment within which diverse domain processes can
interact to support Naval operations such as Operational
Maneuver From The Sea (OMFTS)

o The OEA has been sponsoring an Integrated Ocean
Project (I0OP) to develop the suite of models that produce
oceanic representation in different domains, but has
lacked an architecture that can seamlessly integrate these
models.

— Decision and Information Sciences Division
MORS._IOA.ppt Unclassified 2



Unclassified

Integrated Ocean Architecture:

Background (Cont.)

e In FY99, Argonne was funded to use DIAS to develop
the Integrated Ocean Architecture (IOA)

o |OA partners include Naval Research Laboratory
Stennis Space Center and USA COE Waterways
Experiment Station

o |OA was developed as a two year program:
— The FY99 focus was to produce surf zone forecasts for the
selection of amphibious landing areas

— The FY0O0 focus was intended to extend the |IOA to a full
ocean representation and to begin the transition to an
operational system
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Integrated Ocean Architecture:

Background (Cont.)

o The IOP suite of ocean models, supplied by NRL.:

— WAM - oceanic wind-driven wave generation and propagation

— ADCIRC* - tide and wind effects on water surface elevation

— STWAVE - nearshore wave propagation (for simple shorelines)
— REF/DIF* - nearshore wave propagation (for complex shorelines)

— SURF3.0 - surf zone wave characteristics

*Planned for integration into the IOA in FY0O
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DIAS Evolution and Sponsor Applications

YV [ \F¥
IR =

(4= SERDP

WE ronmentsl Ressarch

Impraving Misalon Rm"l’hrn h
™ Environhmsntal Racaan W

.WSER msam Kaiser Permanente

Good Peaple. Good Medic

, . , USA Logistics Integration Agency
J WARSJomt Warfare System
USA Forces Command

South Florida Water Management
District & USAE Corps of Engineers

:““1% Defense Modeling Simulation Office

USAF Air Weather Service

The Joint Staff/J-8 & DOE

— Decision and Information Sciences Division
MORS._IOA.ppt Unclassified



Unclassified

DIAS Facilitates Building and Maintaining

Complex Multidisciplinary Simulations

DIAS is an object-based software framework for modeling
and simulation

The DIAS software infrastructure allows many disparate
simulation models and other applications to work together
harmoniously to address a complex problem

e Main components of a DIAS simulation:

— Software objects that represent the real-world entities that comprise
the problem space

— Simulation models and other applications that express the dynamic
behaviors of the domain entities. Existing "legacy" models in
virtually any software language can be used in complex DIAS
simulations

New Web Site: http://lwww.dis.anl.gov/DIAS
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The DIAS Framework Is Flexible and

Extensible

e In DIAS, models communicate only with domain objects,
never directly with each other - making it easier to add or
swap alternative models in and out without re-coding

TRADITIONAL MODEL-TO-MODEL DIAS OBJECT-MODEL INTERACTIONS
INTERACTION APPROACH

oBJ oBJ

@ OBJ MOD B MOD
MOD @ MOD B MOD

(Many inter-model links to be maintained - (Fewer, simpler links to be maintained -
brittle and fragile) flexible and robust)

e DIAS objects are adjustable to the context of the problem:
— objects have flexible, variable attribute lists -- can be tailored to
need
— abstraction of object behaviors -- objects don't "know" about
model internals. so objects are simpler apd more reusable
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A Large and Growing DIAS Object Library

Supports Construction of New Simulation Systems

Object Classes
in DIAS Object Library

(Not an exhaustive list)

Ephemeris
Atmosphere

Hydrosphere
GroundWater
SurfaceWater
HydroLayer
WaterBody
Stream
ExternalStream

Pool
Offshore
Nearshore
SurfZone

ExternalPool

Shore

AreaOfinterest
AvenueOfApproach
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EarthSurface

Cover

SoilCover

WaterCover

SnowliceCover

SurfaceCover
Developed
Bare
Wetland
Grassland

Forest
Cane
Plantation
Cropland
Vineyard
Scrub
Microterrain

TransportNet
TransportLink
TransportArc
AirArc
RailArc
RoadArc
TransportNexus
Airfield
Railyard
HydroNexus
CatchmentNexus
OpenWaterNexus
TransportNode
TransportJunction
AirJunction
RailJunction
RoadJunction
HydroJunction
TransportBoundary
HydroBoundary
Littoral

Artifact
Structure
Building
Vehicle
LandVehicle
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ArcPathway
Bridge, BridgeSpan
Ferry
Ford
Tunnel

NodeQualifier
Constriction
DropGateRail
DropGateRoad
HydroStructure
HydroCulvert
HydroGatedCulvert
HydroGatedSpillway
HydroPump
HydroWell
HydroDrain

Levee

LeveeSection

Person
Physiology
PhysiologicalSystem

Organization
MedicalDepartment
Family
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The IOA Reuses Many Objects from the DIAS

Object Library

DIASEntity
Tran_sport WaterBody Atmosphere
Link
U Stream Pool
Boundary
Littoral Offshore Nearshore SurfZone

(Reused objects in yellow and new objects in blue)
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DIAS Ocean Object - Model Interactions

Offshore Object Nearshore Object jll SurfZone Object

Attributes Dictionary

* pct spilling, plunging,
surging breakers

* longshore current

* Modified Surf Index (MSI)

* ...efc,

Abstract Behavior:
Surf State Dynamics

Attributes Dictionary
* mean & max wave hgt, dir
* wave energy spectrum

* currents

e ..elc

Attributes Dictionary
* wave energy spectrum
* tides

* currents ... efc.

Abstract
Behavior:
Deep Water
Sea State
Dynamics

Abstract
Behavior:
Sea Surface
Tide and Wind
Effects

Abstract Behavior:
Shallow Water Sea
State Dynamics

STWAVE
Model

REFDIF 0
WAM ADCIRC Model
Model Model

... depending

on simulation
context
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Integrated Ocean Project: Example of Spatial Layout
of DIAS Domain Objects

SurfZone * -
Object

Atmosphere
Object --
covers entire
area of interest
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Selecting a Region and Scenario

rﬂ Catalog of Regions

ﬁﬁ Region Catalog

Existing Regions:

| Create New Region o

I Edit Selected Region

I Delete Selected Region Scenario Catalog
Scenario Catalog

I Proceed to Scenarios

GENNEIEER Camp LeJeuns

Existing Scenarios:

Camp Ledeune - Surf Forecast
I Edit Selected Scenario

I Delete Selected Scenario

I Create Hew 3cenano
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A “Scenario Executive” Controls the Setting Up of
Model Inputs

10P Simulation — Camp Le Jeune — Surf Forecast 10P Simulation - Camp LeJeune — Surf Forecast

Scenario Executive £ . Scenario Executive

Region Mame: Scenario Description:

Region Hame: [ReCUINREEIGE Scenario Description:

Scenario Name: (S 1 ) ) ) Scenatio Name:

Simulation StartTime / Simulation StartTime

Simulation End Time: /15433 12:00 A Simulation End Time:

|STWP\VE M0d9|| SURF Model | WAM Model

£ . STWAVE: Model Inputs

STWAVE Model Parameters:

| Control Parameters

| Wave Spectra

|__Execute waM I

[ew bata [ viewpata |

Execute WAM | | Execute STWAVE | |

Decision and Information Sciences Division
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IOA Supports Easy Data Entry and Data

Checking Tools

T WaARM Model Data Source: Bathymetry et Do IEDRSSEE b

3 atlantic West CFLL Criteria not fulfilled
“C.*j atlantic West Lag Camp LeJeune CFLP Criteria not fulfilled

__j Camp LeJeune

CFLLis=1.0

The input values of:

IDELFPRC: 1200 seconds

FR(1Y 0.0333333 and

HODELLD: 0.1 degrees (§634.96 meters)
yield a value of 3.2533.
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IOA Supports Easy Data Entry and Data

Checking Tools

Unlabeled Canvas

Wave Spectrum Selection

STWANE Generated Wave

34.5431 78478377 @~
34.54449704 707 6@~

00333333
0.0366EET
0.0403333
0.0443667
0.0458033
0.0536837
0.053052
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IOA Uses Argonne’s GeoViewer for Display and

Manipulation

=] GeoViewer: IOP Output - .
File Edit Tools Windows | Graphlcal Dlsplay Of Wave
Vot ey 1 @ N ] 5] 2 Spectra Points
K e
1l
7 [%
> |2
=
é : CE Wave Spectrum -
- [
& STWAVE Wave Spectrum
4 Y 245 250 299 260
30, Z’\‘ 0.0333 j0.0000 0.0oon 0.0000 0.00o0 0.0 |
0.0367 |0.0000 0.0000 0.0000 0.0000 0.0i
_ﬁw 0.0403 |0.0000 0.0000 0.0000 0.0000 0.0i
;‘f 0.0444 |0.0000 0.0000 0.0000 0.0000 0.0i
, i 0.0488 |0.0000 0.0000 0.0000 0.0000 0.0i
k2 0.0537 |0.0000 0.0000 0.0o00 0.0000 0.0i
§ 0.0591 |0.0000 0.0000 0.ooi1o 0.0030 0.0i
= 0.0650 |0.0000 00010 0.0040 0.0130 0.0:
E”nits_m 0 [ LGER 100 Jog 0.0715 |0.0000 00010 0.0040 0.0140 0.0
Position:  34.134120049356 Lat., - 78430062301743 Lon. 0.0786 |0.0000 0.0010 0.0040 0.0130 0.0,
GIESHINTTE Sl TGRS fifie) @I 0.0865 |0.0000 00010 0.00&0 0.01&0 0.0
IMessage: Click left button to perform point query 0.0951 | 0.0000 0.0010 0.0070 0.0700 0.0
0.1046 |0.0000 00010 0.0070 0.0150 0.0:
0.1151 |0.0000 00010 0.0070 0.01&0 0.0;
Tabular D|sp|ay of Wave 0.1266 |0.0000 0.0020 0.0100 0.0210 0.0;
. 0.1392 |0.0000 0.0030 0.0160 0.0z40 0.0
Spectra Points 0.1532 |0.0000 0.0060 0.0220 0.0230 0.0/
! o -
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